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Description 

FIELD OF THE INVENTION 

[0001] The present invention relates to fluid withdrawal 
or delivery from a body cavity. 

BACKGROUND OF THE INVENTION 

[0002] Connection of a catheter to a blood vessel, for 
example a vein, is an important medical procedure that 
allows withdrawal of fluid, for example blood samples, or 
delivery of fluid, for example nutrients, for a few days up 
to a few weeks. In the process of fluid delivery and/or 
withdrawal, for example, the catheter is periodically 
pulled out of one vein area and inserted into another vein 
area, for example, every five days. 
[0003] Figs. 1A through IF illustrate typical prior art 
catheters and a variety of problems that typically occur, 
resulting in obstruction of fluid withdrawal, for example, 
from a vein 1 30. 

[0004] Fig. 1 A illustrates a catheter 118, typically com- 
prising a hollow tube, a portion of which is typically im- 
planted vein 130 by piercing a section of skin 102 and 
wall of vein 130. By so doing, a catheter front inlet 134 
lies within vein 130. 

[0005] Vein 130 is most desirable when it is located 
just below skin 1 02 so that the outline of vein 1 30 can be 
seen through skin 102. This allows a relatively painless 
and fast percutaneous maneuver to poke catheter 118 
into vein 130. In Fig. 1F, prior art catheter 1 18 is shown 
installed percutaneously in an arm 104 into vein 130 
whose outline is seen through skin 1 02. For the purpose 
of delivery of nutrients to vein 130, catheter 118, for ex- 
ample, is attached to a flexible sac 106 containing a fluid 
1 08. Sac 1 06 is, for example, held by a hook 1 1 2 that is 
connected to a stand 110. Fluid 108 is distributed, for 
example, by gravity action through catheter 118 to vein 
130. Additionally or alternatively, fluid 108 is distributed 
with pressure, for example by a perfusion system that 
increases the rate of fluid movement for the purpose of 
decreasing the introduction span of fluid 108. 
[0006] In prior art catheters, Figs. 1A-1F, fluids are typ- 
ically transported from vein 130 through catheter front 
inlet 134. For example, multiple fluid samples are with- 
drawn from the patient through catheter front inlet 1 34 in 
vein 130. During fluid withdrawal for a moderate period 
of time, leaving catheter 1 18 in one place, such as vein 
130, for as long as possible, for example several weeks, 
is advantageous. 

[0007] Unfortunately, when catheter 1 1 8 is left in one 
place for a few days or even as briefly as one day, par- 
ticularly when fluid withdrawal is not on a continuous ba- 
sis, blockage of catheter front inlet 134 often occurs. 
While blockage may occur either during fluid introduction 
or withdrawal from a patient, it often occurs in a shorter 
span of time during fluid withdrawal as blockages are 
pulled toward front inlet 1 34. During fluid introduction, for 



example, blockages tend to be displaced and/or removed 
away from catheter inlet 134 by the pressure of the move- 
ment of fluid out of catheter 1 18 into vein 130. Figures 
1A-1E illustrate the various blockages that occur, often 

5 more readily, during fluid withdrawal from vein 130. 
[0008] Fig. 1 B illustrates one form of blockage when 
the surrounding cavity walls 1 50 collapse, blocking cath- 
eter front inlet 134. Fig. 1C demonstrates another form 
of blockage where a clot 1 60, consisting of solid particles 

10 from body fluid, forms and blocks catheter front inlet 1 34. 
Clot 1 60, for example, may form either beyond front cath- 
eter inlet 1 34, as shown, or within catheter 1 18, in either 
case preventing fluid withdrawal. In some cases, clot 160 
forms as a plug both inside and outside of inlet 134. Fig. 

15 1 D demonstrates another form of blockage where a sec- 
tion of inflamed tissue 170 blocks front inlet 134. Fig. 1E 
illustrates still another form of blockage that occurs when 
vein valves 194, a regularly occurring part of the body's 
vein system, block inlet 134. 

20 [0009] In all of these cases, vein 1 30 becomes unsuit- 
able, often permanently, for further fluid withdrawal. 
When vein 130 becomes unsuitable, catheter 118 must 
be taken out of vein 130 and inserted into another vein 
130. Unfortunately, besides the discomfort associated 

25 with reinsertion of catheter 1 18 into vein 130, there is a 
limit to the number of fluid exchange areas, such as vein 
1 30, that, for example, may be percutaneously accessed 
with catheter 118. 

[0010] When easily accessed venous fluid withdrawal 

30 areas are exhausted, less optimal areas must be utilized, 
such as, for example, veins that are somewhat tortuous, 
often requiring more than one attempt for a successful 
introduction of catheter 118 into vein 130. Eventually, 
when percutaneously accessible fluid exchange areas 

35 are exhausted, fluid withdrawal and/or introduction, for 
example, can take place only through alternative means 
such as a surgically placed shunt. The placement of a 
shunt is a relatively expensive and hazardous procedure 
in comparison to percutaneous access of vein 130 with 

40 catheter 118. 

[0011] Zumschlinge, US Patent 6,077,248 teaches a 
catheter that is used for fluid withdrawal from body cav- 
ities with a needle that retracts into a flexible housing to 
prevent the needle from causing tissue damage due to 

45 tissue movement against the needle. 

[0012] US Patent 5,885,258 to Sachdeva, et al. de- 
scribes a series of medical instruments which can be 
made with the use of shape memory tube with a trans- 
formation temperature that is above or below the ambient 

so temperature. In the first case, the material behaves with 
the shape memory effect and in the second case the 
behavior is superelastic. The wall of the tube has been 
provided with a plurality of slots in specific places, often 
near or at the distal end of the instrument, and in specific 

55 arrangements which allow local variations in diameter, 
shape, and/or length. These variations can either be 
caused by the memory effect during temperature change 
or by superelastic behaviorduring change of the mechan- 
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ical influences on the memory metal by the surrounding 
material. 

[0013] US Patent 4,564,0 14 to Fogarty, etal. describes 
a dilatation catheter comprising an elongate elastomeric 
tube having a telescopic sheath received therearound to 5 
selectively expose varying lengths of tube or inflation. A 
wire extending through the tube provides for longitudinal 
stretching of the tube to reduce it diametrical cross-sec- 
tion. In one embodiment, port means within the tube may 
be exposed by contracting of the sheath to provide means 
whereby injections may be made through the tube. 
[0014] Neither of the '258 and the '014 inventions are 
adapted for the intake of fluid from a vein. Furthermore, 
they do not displace impediments to the intake of fluid. 

SUMMARY OF THE INVENTION 

[001 5] An aspect of an embodiment of the present in- 
vention provides a catheter with an opening at its tip for 
the purpose of fluid withdrawal from a vein, with one or 
more extendible extensions that aid in this process of 
fluid withdrawal. Said extensions maintain at least two 
positions in relation to said catheter, one position being 
near said catheter and a second position in which at least 
part of the extension is away from said catheter. When 
these one or more extensions are positioned away from 
the catheter, they aid in fluid withdrawal from a vein, for 
example, in one or more of the following manners: 

a) removing and/or displacing tissue or a blockage 
from a catheter; 

b) transposing a catheter inlet away from tissue or a 
blockage; 

c) aiding in the break-up and/or evacuation of block- 
ing material such as a clot that forms outside the 
catheter; 

d) opening one or more coverings that prevent clots 
from forming inside the catheter; 

e) distancing venous valves from a catheter inlet so 
they do not block fluid withdrawal. 

[0016] In an exemplary embodiment of the invention, 
the extensions displace impediments that are forward of 
the catheter. Alternatively or additionally, the extensions 
displace the sides of the vessel. 

[0017] In an embodiment of the invention, one or more 
balloon extensions fill with fluid and expand, thereby 
moving away from the catheter. In another embodiment 
of the invention, one or more deformable extensions de- 
form at a deformation area and extend away from said 
catheter. In another embodiment of the invention, one or 
more resilient extensions are contained within a sheath 
and, upon being released from the sheath, extend away 
from the catheter. 

[001 8] In an embodiment of the present invention, ex- 
tension of the extensions is operated manually, for ex- 
ample by squeezing a fluid bulb that forces fluid into the 
extensions, or by advancing, twisting or retracting an el- 



ement that activates the extensions by mechanical cou- 
pling. Alternatively, extension of the extensions is oper- 
ated by an automatic mechanism that is powered, for 
example, by a motor. 

[0019] In various embodiments of the present inven- 
tion, extension of the extensions takes place prior to, dur- 
ing and/or following fluid withdrawal. Additionally or al- 
ternatively, extension of the extensions takes place irre- 
spective of fluid withdrawal from a vein, for example, pe- 
riodically. 

[0020] In an embodiment of the invention, a catheter 
with one or more extendible extensions has one or more 
side openings in its walls for fluid withdrawal in addition 
to or instead of a catheter front inlet. When said exten- 
sions are near the catheter, the one or more side open- 
ings in the walls are optionally covered, thereby prevent- 
ing body fluid from entering the catheter and forming a 
clot. When the extensions extend away from the catheter, 
fluid withdrawal is allowed through the side openings. 
Said side openings optionally allow fluid withdrawal even 
when the opening at the catheter tip is blocked. 
[0021] In an embodiment of the invention, a part of the 
extensions cover said openings. Additionally or alterna- 
tively, the covers consist of body tissue that covers and 
is displaced from the side openings by the extension of 
the extensions. 

[0022] In some embodiments of the invention, the cath- 
eter is adapted for removing and/or displacing blockages 
during introduction of fluid into a vein, even if a continuous 
"drip" is not provided. Additionally or alternatively, a cath- 
eter is provided with one or more extendible extensions 
that extend to aid in removing and/or displacing block- 
ages during withdrawal and/or introduction of fluid from 
other blood vessels, for example an artery. Additionally 
or alternatively, a catheter is provided with one of more 
extendible extensions that extend to aid in removing 
and/or displacing blockages during withdrawal and/or in- 
troduction of fluid from body cavity, for example, a pleural 
sac. 

[0023] Optionally, the catheter or the extensions elute 
one or more materials that prevent clots, infection and/or 
inflammation, for example, anti-clotting factors, antibiot- 
ics or steroids. For example, the catheter may be coated 
with an eluting matrix or be formed with filled micropores. 
Alternatively or additionally, such materials may be pro- 
vided, for example, via drip, through a port in the catheter. 
[0024] It should be noted that while the term "catheter" 
is used, any type of port may be used, including a short 
port adapted for entering a vein, to which a fluid convey- 
ing tube is attached outside of the body. Such a port may 
be, for example, shorter than, for example, 10 or 5 cm, 
and may have a section outside the body which is shorter 
than, for example, 10 or 5 or 1 cm. This external section 
may be, for example, thicker or winged, to prevent entry 
into the body and/or may include an inner threading for 
attachment of a tube. In some cases, such a port includes 
a seal, for example, a solid seal that is pierced by a needle 
section of said tube. Another exemplary type of seal is a 
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flap valve, for example formed by two abutting flaps of 
soft material, which may be deformed by pushing a tube 
through them and/or by external pressure (e.g., by press- 
ing on either side with a finger). Other valves, for example 
in a lumen of the catheter may be used instead or as well, s 
[0025] In some embodiments of the invention, the port 
or catheter is sharpened at its tip for introduction. In oth- 
ers, a separate introducer sheath may be used. 
[0026] There is thus provided in accordance with an 
exemplary embodiment of the invention, apparatus 
adapted to be placed through a body tissue and implant- 
ed in a vein for the purpose of intake of fluid through an 
aperture thereof, comprising: 

a hollow tube defining at least one aperture; and 
at least one extension operative to be at at least two 
positions with respect to said aperture, a first position 
near said aperture and a second position in which 
at least part of said extension extends away from 
said aperture, wherein extension of said at least one 
extension from said first position to said second po- 
sition in relation to said aperture is operative to dis- 
place at least one fluid intake impediment from said 
aperture. 

[0027] Optionally, said aperture comprises a front 
opening at a front end of said tube. Alternatively or ad- 
ditionally, said aperture comprises one or more side 
openings in a side of said tube. 

[0028] In an exemplary embodiment of the invention, 
said aperture comprises at least one front opening at a 
front end of said tube and at least one side opening in a 
side of said tube. 

[0029] In an exemplary embodiment of the invention, 
said impediment comprises an aggregate of solid mate- 
rial. 

[0030] In an exemplary embodiment of the invention, 
said impediment is down-flow from said hollow tube. 
[0031] In an exemplary embodiment of the invention, 
said impediment is at least partly within said hollow tube. 
[0032] In an exemplary embodiment of the invention, 
wherein said impediment comprises a venous valve. 
[0033] In an exemplary embodiment of the invention, 
said impediment comprises body tissue. Optionally, said 
body tissue is inflamed. 

[0034] In an exemplary embodiment of the invention, 
said hollow tube is adapted to be implanted in a vein for 
the purpose of unimpeded intake of fluid for a period of 
one or more weeks. 

[0035] In an exemplary embodiment of the invention, 
said hollow tube is adapted to be implanted in a vein for 
the purpose of unimpeded intake of fluid for a period of 
one or more months. 

[0036] In an exemplary embodiment of the invention, 
the apparatus comprises an activating mechanism. Op- 
tionally, said activating mechanism causes said exten- 
sions to extend from said first position to said second 
position. Alternatively or additionally, said activating 



mechanism causes said extensions to un-extend from 
said second position to said first position. Alternatively 
or additionally, said activating mechanism comprises a 
locking mechanism that, when unlocked, allows said ex- 
tensions to extend from said first position to said second 
position. Alternatively or additionally, at least a portion of 
said activating mechanism is external to said body tissue. 
Alternatively or additionally, a portion of said one or more 
extensions is external to said body tissue. Alternatively 
or additionally, the activating mechanism is manually ac- 
tivated. 

[0037] In an exemplary embodiment of the invention, 
the activating mechanism is automatically activated. 
[0038] In an exemplary embodiment of the invention, 
said extension of said extensions occurs prior to said 
fluid withdrawal. Alternatively or additionally, said exten- 
sion of said extensions occurs during said fluid withdraw- 
al. Alternatively or additionally, said extension of said ex- 
tensions occurs following said fluid withdrawal. Alterna- 
tively or additionally, at least some extension of said ex- 
tensions takes place irrespective of fluid exchange. Al- 
ternatively or additionally , at least part of said one or more 
extensions, overlaps a front end of said tube when said 
extensions are in a first position. Alternatively or addi- 
tionally, said at least one aperture is covered by said one 
or more extensions in said first position. Alternatively or 
additionally, said apertures are arranged to be covered 
in said first position. Alternatively or additionally, one or 
more of said catheter and said extensions comprise a 
material that prevents or retards aggregation of solids 
from said body fluid. Alternatively or additionally, one or 
more of said catheter and said extensions comprise a 
material that prevents or retards clot formation. Alterna- 
tively or additionally, one or more of said catheter and 
said extensions comprise a material that prevents or re- 
tards body tissue inflammatory response. Alternatively 
or additionally, one or more of said catheter and said 
extensions comprise a material that prevents or retards 
bacteria colonization. Alternatively or additionally, the 
one or more extensions comprise expendable elements. 
Optionally, said one or more balloons expand when filled 
with expansion fluid. Optionally, said apparatus compris- 
es an activating mechanism including a reservoir con- 
taining expansion fluid connected to said one or more 
balloon extensions. 

[0039] In an exemplary embodiment of the invention, 
said expansion fluid comprises a material that affects the 
formation of impediments and wherein said balloon is at 
least partly permeable to said material. 
[0040] In an exemplary embodiment of the invention, 
the one or more extensions comprise an extension with 
a deformable area. Optionally, when said deformable ar- 
ea deforms, said extension extends from said first posi- 
tion to said second position. Alternatively or additionally, 
when said extension un-extends from said second posi- 
tion to said first position, said deformable area returns to 
its pre-deformed state. 

[0041] In an exemplary embodiment of the invention, 
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the one or more extensions comprise resilient exten- 
sions. 

[0042] In an exemplary embodiment of the invention, 
the apparatus comprises a sheath for selectively control- 
ling an extension position of said extensions. Optionally, 
when said at least one extension exits distally from said 
sheath they deflect radially. 

[0043] In an exemplary embodiment of the invention, 
the apparatus comprises an extension tube of which said 
extensions form a distal section, wherein axial distal mo- 
tion of said extension tube causes said extensions to 
extend. 

[0044] In an exemplary embodiment of the invention, 
a distal section of said extension tube is axially fixed to 
a front of said hollow tube and wherein said extension 
tube is slotted. 

[0045] In an exemplary embodiment of the invention, 
said extensions are adapted for an arm vein. 
[0046] In an exemplary embodiment of the invention, 
said extensions are adapted for a non-vein vessel. 
[0047] In an exemplary embodiment of the invention, 
said positions are axially displaced. Alternatively or ad- 
ditionally, said positions are radially displaced. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0048] Exemplary non-limiting embodiments of the in- 
vention will be described with reference to the following 
description of embodiments in conjunction with the fig- 
ures. Identical structures, elements or parts which appear 
in more than one figure are generally labeled with a same 
or similar number in all the figures in which they appear, 
in which: 

Fig. 1 A is a schematic side view of a catheter in a 
healthy vein, according to a prior art embodiment; 
Fig. 1B is a schematic side view of a catheter in a 
partially collapsed vein, according to a prior art em- 
bodiment; 

Fig. 1C is a schematic side view of a catheter in an 
obstructed vein, according to a prior art embodiment; 
Fig. 1 D is a schematic side view of a catheter in an 
inflamed vein, according to a prior art embodiment; 
Fig. 1 E is a schematic side view of a catheter in a 
vein, according to a prior art embodiment; 
Fig. 1F is a view of a catheter installed in an arm 
vein, according to a prior art embodiment; 
Fig. 2A is a cut-away side view of a catheter with 
multiple balloon extensions within a vein, according 
to an exemplary embodiment of the present inven- 
tion; 

Fig. 2B is a frontal view of a catheter with multiple 
balloon extensions, according to an exemplary em- 
bodiment of the present invention; 
Fig. 2C is a frontal view of a catheter with a conical 
balloon extension, according to an exemplary em- 
bodiment of the present invention; 
Fig. 2D is a frontal view of a catheter with multiple 



finger balloon extensions, according to an exemplary 
embodiment of the present invention; 
Fig. 3 is a schematic side view of a catheter with 
multiple deformable extensions, according to an ex- 

5 emplary embodiment of the present invention; 

Fig. 4 is an elevational view of a catheter with multiple 
deformable extensions, according to an exemplary 
embodiment of the present invention; 
Fig. 5 is a schematic side view of a catheter with 

10 resilient extensions, according to an exemplary em- 
bodiment of the present invention; and 
Fig. 6 is a frontal view of a catheter with resilient 
extensions, according to an exemplary embodiment 
of the present invention. 

15 

DETAILED DESCRIPTION OF EXEMPLARY EMBOD- 
IMENTS 

[0049] In an exemplary embodiment of the invention, 
20 a portion of catheter 1 1 8 is provided with one or more 
extendible extensions, in one or more configurations, that 
aid in fluid withdrawal from vein 130. Fig. 2A is a cut- 
away side view of balloon extensions 122 extending 
away from catheter 118. Balloon extensions 122 extend 
25 away from catheter 1 1 8 when they are caused to expand 
by the introduction of an expansion fluid 166, such as 
sterile water, saline, oxygen or nitrogen, introduced 
through expansion inlet 124 and via one or more pas- 
sageways 120 into one or more suitable chambers. Ex- 
30 tension of balloon extension 1 22 away from catheter 1 1 8 
aids in preventing, or prevents, blockage of catheter 118, 
for example, by one or more of: 

a) removing and/or displacing tissue or a blockage 
35 from a catheter; 

b) transposing a catheter inlet away from tissue or a 
blockage; 

c) aiding in the break-up and/or evacuation of block- 
ing material such as a clot that forms outside the 

40 catheter; 

d) opening one or more coverings that prevent clots 
from forming inside the catheter; 

e) distancing venous valves from a catheter inlet so 
they do not block fluid withdrawal. 

45 

[0050] Expansion inlet 124 through which expansion 
fluid is introduced into balloon extension 122, is, for ex- 
ample, attached to a reservoir 126, located outside skin 
102, containing expansion fluid 166. Squeezing flexible 

so reservoir 1 26 forces expansion fluid 1 66 into balloon ex- 
tensions 122, causing their extension. Additionally or al- 
ternatively, reservoir 126 has rigid walls and a pump 
mechanism, similar to the design of a syringe. In this 
embodiment, expansion fluid 166 is pumped from reser- 

55 voir 1 26 as one would express fluid from a syringe. Once 
expansion fluid 1 66 has caused extension of balloon ex- 
tensions 1 22, release of pressure on reservoir 1 26 allows 
the pressure of a balloon extension skin 212 to push fluid 
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out of balloon extensions 122, back into reservoir 126. 
[0051] In an embodiment of the present invention when 
balloon extensions 122 expand to a position where they 
are extending away from said catheter 118, catheter front 
inlet 134 extends beyond a front edge of balloon exten- 
sions 172. Movement of catheter front inlet 134 aids in 
physically pushing against a blockage removing and/or 
displacing a blockage, thereby helping to open a pas- 
sageway. Alternatively, when balloon extensions 1 22 ex- 
pand, front edge 1 72 expands to a position beyond cath- 
eter front inlet 134. In this embodiment, blockages that 
have adhered to catheter front inlet 1 34 and front edge 
172, lose their adhesion to catheter front inlet 134 due 
to this movement. With expansion of balloon extensions 
122, the blockage further loses its adhesion to front edge 
172 so the blockage moves and/or is displaced with the 
flow of fluid, allowing fluid exchange. 
[0052] In an embodiment of the invention, different 
catheters 118 and balloon extensions 122 are placed in 
veins 1 30 for different lengths of time, for example, up to 
a week, up to a month and over a month. Each of these 
time periods can create different problems, which may 
make different catheter 118 designs desirable to ensure 
smooth fluid withdrawal from vein 130. 
[0053] Examples of reasons for differences in implan- 
tation time for which different designs of catheter 118 
may be desirable, include, for example: a) damage to 
vein 130 and surrounding tissue, b) tissue inflammation, 
c) fluid coagulation and/or, d) local infection in vein 130. 
[0054] Some tissue portions may be sucked into cath- 
eter front inlet 134 during fluid withdrawal, as shown in 
Fig. 1E for flaps, during the first week of implantation. 
Between one week and one month, catheter 118 may 
poke into vein wall 130, weakening it greatly and may 
actually pierce through vein wall 130 causing sporadic 
blood leakage into surrounding tissue. An operator may 
pull back on catheter 1 1 8 during fluid withdrawal to center 
catheter inlet 134 in vein 130 during fluid withdrawal. 
[0055] For periods of implantation greater than a 
month, the hole in vein wall 1 30 may enlarge to the point 
of remaining open continually, with blood leakage from 
vein 130 dispersing in the tissue surrounding vein 130. 
With significant leakage of blood into tissue surrounding 
vein 130, patient anemia and weakness can result. 
[0056] In addition to physically piercing vein wall 130, 
inflammation, the body's reaction to a foreign body, may 
begin to occur during the first week of implantation of 
catheter 118. Inflammation may continue so that during 
the first month of implantation, vein 130 may appear as 
in Fig. 1 D with accompanying impediment of flow through 
catheter front mild 134. Inflamed tissue 170 may continue 
to thicken past the first month, resulting in a buildup of 
tissue outside vein walls 130, impinging on surrounding 
blood flow and tissue function. 

[0057] Fluid coagulation often occurs in the first week 
and may progress until there is a clot 160 as illustrated 
in Fig. 1C during the period of one week to one month. 
Following one month, clot 160 may increase in size until 



it becomes a bolus from which pieces break off that can 
cause tissue and/or organ damage around the body. 
Pieces that break off clot 160 may cause, for example, 
amaurosis fugax, periodic blockage of vision as the clot 
5 pieces pass through the eye. However, such signals are 
not always the case and a stroke or heart attack may 
result from embolism blockage caused by the traveling 
clot pieces. 

[0058] Clot 160 and/or inflammation 1 70 may provide 
10 a nidus for bacteria growth so that during the period of 
one week to one month, local infection may form in vein 
130 near catheter inlet 134. A local infection in vein 130 
may appear as a small red area on arm 104 in Fig. 1F, 
often surrounding the insertion point of catheter 118. 
15 From one week to one month, the local infection in vein 
130 may present with a red streak along the length of 
arm 104, a sign that the infection has spread along the 
local lymph nodes. Beyond one month, pain and swelling 
in the lymph nodes, for example, may accompany the 
20 red streak, signifying infection spread to the lymph nodes 
and possibly beyond. 

[0059] Variations in the design of catheter 1 1 8 and bal- 
loon extensions 122 may be desirable based upon the 
period in which catheter 118 is to be implanted in vein 

25 1 30. In an exemplary embodiment of the present inven- 
tion, extension of balloon extensions 122, occurs prior 
to, during and/or following fluid withdrawal, for example, 
when catheter 118 remains in vein 1 30 for up to a week. 
Further, when catheter 1 18 remains in vein 130 for up to 

30 a week, expansion of balloon extensions 122, for exam- 
ple, or other extension embodiments, may be manually 
controlled, for example by an operator. In a manual con- 
trol, an operator, for example, squeezes reservoir 126, 
causing fluid to expand balloon extensions 122. 

35 [0060] However, when catheter 118 remains in vein 
1 30 for a month or more, vein 1 30 may have a tendency 
to react to catheter 1 18 forming, for example, inflamma- 
tion and/or swelling along its walls that block catheter 
1 1 8. When catheter 118 remains in vein 1 30 a month or 

^o longer, extension of balloon extensions 1 22 for example, 
may be irrespective of fluid withdrawal. For example ex- 
tension of balloon extensions 1 22 may be periodic, for 
example every hour or half hour additionally or alterna- 
tively to extension of balloon extensions 122 prior to, dur- 

45 jng and/or following fluid withdrawal. When expansion of 
balloon extensions 122 occurs irrespective of fluid with- 
drawal, extension is controlled, for example, by a mech- 
anism. In automatic control, a mechanically induced 
squeezing pressure from a pump mechanism, for exam- 

50 pie, forces fluid from reservoir 126, causing expansion 
fluid 166 to expand balloon extensions 122. 
[0061] In an exemplary embodiment of the invention, 
automatic extension is provided by a sensor (not shown) 
which detects the insertion of a fluid withdrawal needle, 

55 e.g., using a pressure or magnetic sensor. Alternatively 
or additionally, the insertion of the needle mechanically 
activates a fluid reservoir or a locking mechanism (de- 
scribed below for a mechanical extension). Alternatively 



6 



11 



EP 1 490 137 B1 



12 



or additionally, a vacuum sensor activates the extension 
when it senses suction caused by an attempted with- 
drawal. An example of manual extension is providing a 
fluid reservoir at a location where a technician will apply 
pressure while introducing a needle for fluid withdrawal. 
In some embodiments, an opposite linkage is desired. 
When a user manually activates the extension(s), a fluid 
collection mechanism is automatically activated (e.g., a 
vacuum collection vial is opened optionally after a short 
delay), to collect the fluid passing through catheter 118. 
It should be noted that various delay and/or synchroni- 
zation mechanisms can be provided using mechanical 
or electronic means. Electronic or computer circuitry may 
be used for periodic activation, described herein, as well. 
[0062] Optionally, one or more drugs or other materials 
may be eluted or otherwise released by catheter 118 
and/or balloon extensions 122. In an exemplary embod- 
iment fluid within balloon extensions 122 with semiper- 
meable balloon extension skin 212 contain a drug or 
drugs that prevent and/or inhibit aggregation of solids 
from body fluid. In catheters 1 1 8 that are implanted for a 
short term, for example one week or less, optionally a 
short-acting anti-aggregate may be utilized. In catheters 
that are implanted for a longer term, for example more 
than a week and less than a month, a longer acting anti- 
aggregate may be utilized. In catheters that are implanted 
for longer than a month, additional anti-aggregates may 
be used, for example warfarin sodium, that affects the 
coagulatory tendency of blood solids may be included. 
[0063] In an exemplary embodiment fluid within bal- 
loon extensions 122 with semipermeable balloon exten- 
sion skin 212 contain a drug or drugs, for example a ster- 
oid, that prevent and/or inhibit body inflammatory re- 
sponse to catheter 1 1 8 and/or its extensions. In catheters 
1 1 8 that are implanted for a short term, for example one 
week or less, a short-acting anti-inflammatory agent may 
be utilized. In catheters that are implanted for a longer 
term, for example more than a week and less than a 
month, a longer-acting anti-inflammatory agent may be 
used. In catheters that are implanted for longer than a 
month, a long-acting anti-inflammatory agent for exam- 
ple that is not water soluble, may be used. 
[0064] In an exemplary embodiment fluid within bal- 
loon extensions 122 with semipermeable balloon exten- 
sion skin 212 contain a drug or drugs, for example an 
antibiotic, that prevent and/or inhibit bacteria from colo- 
nizing tissue surrounding catheter 1 18. In catheters 118 
that are implanted for a short term, for example one week 
or less, a narrow spectrum antibiotic may be utilized. In 
catheters that are implanted for a longer term, for exam- 
ple more than a week and less than a month, a wider 
spectrum antibiotic may be used. In catheters that are 
implanted for longer than a month, a wide spectrum an- 
tibiotic may be used, for example a new generation, sin- 
gle dose per 24 hour antibiotics. 

[0065] Optionally, drug or drugs that prevent and/or 
inhibit aggregation of solids from body fluid, inflammation 
of body tissue and/or colonization of bacteria fluid may 



be introduced through catheter 1 18. 
[0066] An optional difference in structure of catheter 
1 1 8 and balloon extensions 1 22 (or other types of exten- 
sion, described below), based upon length of implanta- 
s tion in vein 130, may be the attachment and flexibility 
between these two components. Balloon extensions 122 
may be individually attached, for example with an adhe- 
sive, to catheter 1 1 8. Adhesive, for example, may provide 
a less robust attachment between balloon extensions 
122 and catheter 118. For example, when catheter 118 
is used for a week in vein 1 30 and/or in an area of lower 
stress such as along a straight area of an extremity, at- 
tachment between balloon extensions 122 and catheter 
118 may be with an adhesive. 

[0067] Balloon extensions 122, for example, may be 
designed so they are attached to a collar that, for exam- 
ple, surrounds and/or is attached to catheter 118. When 
catheter 1 1 8 is used in a vein 1 30 for a period of a month 
or more, attachment of balloon extensions 122 to cath- 
eter 1 1 8, for example, may be with a collarthat surrounds 
catheter 118. Additionally or alternatively, when catheter 
118 is used in an area of higher stress such as near a 
joint, for example the wrist, where there is a more move- 
ment, attachment of balloon extension 122 to catheter 
118 may be with a collar. 

[0068] Alternatively, catheter 118, comprises a flexible 
material, for example a silicone rubber, and/or rigid ma- 
terial, for example a metal or an epoxy. Optionally, a de- 
termining factor of catheter 118 material, for example, 
may be the length of time that catheter 1 18 is placed in 
vein 130. During placement in vein 130 of periods less 
than a week, for example, catheter 118 and its exten- 
sions, may be of a rigid material as the irritation that ac- 
companies rigid material does not have enough time to 
cause significant harm to surrounding tissue. However, 
when catheter 118 and its extension are placed in a vein 
130 for periods longer than a week, for example, they 
may require flexible materials to prevent undue irritation 
to surrounding tissue. 

[0069] It should be appreciated that the time scales 
described above are exemplary and in actual practice 
and/or for a particular patient, they may vary. 
[0070] Fig. 2B shows a frontal view of balloon exten- 
sions 122 of Fig. 2A within a cavity, 276 inside walls of 
vein 130. Expanded balloon extensions 122 push walls 
of vein 1 30 away from catheter front inlet 1 34. Three bal- 
loon extensions 122 allow uniform expansion around the 
inner diameter of walls of vein 130. While three balloon 
extensions 122 are shown, alternative numbers are with- 
in the scope of this invention. For example, only one or 
two balloon extensions 122 may be provided, so that a 
portion of the circumference wall of vein 130 is caused 
to expand to remove and/or displace blockages that pre- 
vent passive fluid exchange and or fluid exchange under 
pressure. A design with a single balloon extension 122, 
for example, may be advantageous in that it is compact 
and may be easily manipulated in a cavity with a small 
bore, such as one millimeter in diameter. Alternatively, 
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more than three, for example, four, five or ten such bal- 
loon extensions 122 are provided, for example, for use 
in a vein 130 with more resilient walls, for example a 
hepatic vein. 

[0071] In an exemplary embodiment, a portion of cath- 
eter 118 containing extension sections, such as balloon 
extensions 122, or other extension embodiments, is 
poked through skin 102 and into a body tissue, for ex- 
ample, vein 1 30. The portion of catheter 1 1 8 that is within 
vein 130, for example, is 2 centimeters in length. Addi- 
tionally or alternatively, it could be as much as four, eight 
or ten centimeters or as little as a half centimeter, for 
example, dependent upon the tissue type and or tissue 
cavity diameter. The portion that is outside can be, for 
example, 0.5 or 1 cm with a tube connected or integrally 
formed therewith. 

[0072] In an exemplary embodiment, catheter 118 
containing extension sections, such as balloon exten- 
sions 122, or other extension embodiments, is a hollow 
tube of a specific diameter, for example 3 millimeters, for 
introduction into vein 1 30 along the subject arm. Howev- 
er, the scope of the embodiments of this invention, relates 
to connection of catheter 1 1 8 to any size vein 1 30 and 
therefore it is contemplated to be of an appropriate size 
for introduction into vein 1 30 of any size. Depending upon 
the bore of vein 130 into which it is to be introduced, 
catheter 118, could be 5 millimeters, a centimeter, or as 
much as 5 centimeters in diameter. Alternatively, cathe- 
ter 1 18 could be 3 millimeters, 1 millimeter or even a half- 
millimeter in diameter dependent upon the diameter of 
vein 130. 

[0073] In an exemplary embodiment of the present in- 
vention, catheter 118 and balloon extensions 1 22, and/or 
other extension embodiments, comprise a biocompatible 
material, for example a biocompatible plastic or rubber. 
Additionally or alternatively, catheter 118 and/or its var- 
ious extension embodiments are coated with a material 
that thwarts and/or does not promote aggregation of solid 
materials from body fluid. In an exemplary embodiment, 
catheter 118 and/or its various extension embodiments 
are coated, and/or impregnated, with a steroid that pre- 
vents and/or inhibits body inflammatory response. Addi- 
tionally or alternatively, catheter 118 and/or its various 
extension embodiments are coated, and/or impregnated, 
with an antibiotic that prevents bacteria from colonizing 
tissue surrounding catheter 118. The anti-aggregate, 
steroid aad/or antibiotic, for example, are slow-release 
compounds that are released, for example, over a period 
encompassing the period in which catheter 118 is im- 
planted in body tissue, for example a period of several 
months. 

[0074] Optionally, one or more of extensions 122 ex- 
tend forward, for example being flexible in their distal side 
end, so that they approach, reach and/or axially pass 
catheter front inlet 134. 

[0075] In an embodiment of the present invention, fluid 
withdrawal takes place through catheter front inlet 134. 
Additionally or alternatively, fluid withdrawal occurs 



through one or more side openings 220 along catheter 
118. Optionally, one or more side openings 220 are cov- 
ered by one or more balloon extensions 122, or other 
extension embodiments, as they are near catheter 118 

5 and open when extended away from catheter 118. 

[0076] Additionally or alternatively, one or more side 
openings 220 are covered by body tissue such as wall 
of vein 1 30 when balloon extensions 1 22, or other exten- 
sion embodiments, are near catheter 1 1 8. Side openings 

10 220 are open and free of body tissue such as wall of vein 
1 30 when balloon extensions 1 22 extend away from cath- 
eter 118. While side openings 220 are covered, they re- 
main free of build-up or solid deposits from body fluid. 
When catheter front inlet 134 becomes blocked, side 

is openings 220 will, for example, provide alternative open- 
ings for fluid introduction and/or withdrawal. 
[0077] Optionally, extensions 122 operate in a similar 
manner for catheter front inlet 134 as for side openings 
220. 

20 [0078] Vein 130, for example, has weaker walls than 
an artery and other body tissue, for example, as well as 
a unique valve system that may be prone to being dam- 
aged. Due to these features of vein 130, expansion of 
balloon extensions 122 may be limited to a maximum 

25 diameter to prevent damage to surrounding tissue. For 
use in vein 130 with a small bore, for example an arm 
vein, balloon extensions 122 may move outward from 
catheter a maximum of 1 millimeter, while in vein 130 
with a larger bore, for example a hepatic vein, balloon 

30 extensions 1 22 may move outward from catheter a max- 
imum of 2 millimeters. 

[0079] In an embodiment of the invention, different 
catheters 118 and balloon extensions 122 are placed in 
other blood vessels and/or body tissue besides vein 1 30. 

35 Each of these tissues can create different problems, for 
which different design variations may be provided. Ex- 
amples of tissue differences for which different designs 
of catheter 118 may be provided, include, for example, 
arteries, striated muscle and/or sensitive organ tissue. 

40 [0080] For example, the multi-layered, robust nature 
of artery walls, may tend to impede extension of balloon 
extensions 122. Additionally or alternatively, in areas 
where collateral circulation is diminished or non-existent, 
balloon extensions 122 may cause impediment of blood 

45 flow that eadangers the viability of surrounding tissue 
and/or organs. 

[0081] Striated muscle may create pressure against 
an implanted catheter 118, causing impediment in fluid 
exchange and initation and/or perforation ofblood ves- 
50 sels. Further, severe disruption of fluid exchange with 
leakage into surrounding tissue may occur during move- 
ment of the muscle. 

[0082] Implantation of catheter 1 1 8 in or near sensitive 
tissue, for example may result in damage, perhaps of an 
55 irreversible nature. For example, if balloon extensions 
122 press against nerve tissue, it may result in damage 
to me nerve, with resultant problems in nerve conduction, 
sensation and/or function. 
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[0083] To allow implantation within an artery, for ex- 
ample, where the walls are multi-layered and more ro- 
bust, balloon extension 122 may move away from cath- 
eter 118 a maximum of several millimeters independent 
of the arterial bore. Additionally or alternatively, balloon 
extensions 122 comprises a material with greater resil- 
ience, resulting in greater extension force. In an artery, 
for example a coronary artery, with a small bore, balloon 
extensions 122 may simply be limited in the distance 
away from catheter 118 that they can expand away from 
catheter 1 18 by the configuration of the surrounding tis- 
sue. 

[0084] Similarly, in a sac containing pus within a body 
tissue, for example a striated muscle, the walls around 
the sac may be of a robust nature that may limit the ex- 
pansion of balloon extensions 122 to a specific diameter 
based upon the inside diameter of the sac. Furthermore, 
due to the robust nature of the tissue surrounding the 
sac, there may be less chance of balloon extensions 1 22 
perforating into the surrounding tissue and, for example, 
spreading infectious material outside the sac. Hence, bal- 
loon extensions 122 may maximally extend 4 or more 
millimeters from catheter 118, being inhibited from reach- 
ing their maximum expansion by the pressure of the walls 
surrounding the sac. 

[0085] It should be noted that where extension is man- 
ual or automatic, multiple settings are optionally provided 
for use in various settings. 

[0086] The length of each balloon extension 1 22 of the 
embodiment using two or more balloon extensions 122, 
may vary in relationship to each other for use in cavities 
in which asymmetric circumferential and/or axial expan- 
sion may be desired. In an embodiment of the invention, 
in extending balloon extensions 122 inside a pus pocket 
near nerve tissue such as the sciatic nerve, balloon ex- 
tensions 1 22 may extend a millimeter away from catheter 
1 1 8 on the side that is near the nerve while two or more 
milliliters away from catheter 1 1 8 on the side that is away 
from the nerve, for example to prevent nerve damage. 
Optionally, catheter 118 carries markings that allow an 
operator to determine the orientation of balloon exten- 
sions 1 22 so that the those that extend a shorter distance 
away from catheter 118 are located near the nerve tissue. 
[0087] In an embodiment of the present invention, the 
one or more balloon extensions have an alternative 
shape to the balloon extension shown in Fig. 2B. For 
example, in Fig. 2C, a conical balloon extension 122 has 
a base 136 near catheter 118 and a bowed section 178 
along wall of vein 130. Conical balloon extension 122 
may be useful, for example, when the tissue against 
which it expands requires a more even, robust pressure, 
for example in a fluid sac located between lung tissue 
and the rib cage. Multiple balloon extensions 122 in such 
an application, for example, may cause irritation, and/or 
perforation of lung tissue. 

[0088] While for clarity, catheter 1 1 8 is shown as being 
straight, it may be curved, bent, rigid or flexible or other- 
wise designed for appropriate introduction to any type of 



body cavity and still be within the scope of this invention. 
A curved catheter 118 may be useful, for example, in 
fluid exchange where the surrounding tissue tends to ex- 
hibit sharp curves, for example, in alveolar tissue. By 
5 incorporating a curved catheter 118 and/or a catheter 
118 that is flexible, hence allows curvature to take place, 
damage to the tissue surrounding an alveolus may be 
reduced. 

[0089] Catheter 118 with balloon extensions 122, or 
other extension embodiments, has application, for exam- 
ple, as a body ingress for insulin derivatives delivered to 
the body using, for example, an insulin pump. Additionally 
or alternatively, catheter 118 may be used for lavage of 
a body organ, wherein sterile fluids are introduced and/or 
evacuated for the purpose of control of infection. In these 
latter two applications, catheter 1 18 is, for example, three 
or more centimeters in length, based upon the thickness 
of the body tissue it must traverse in order to reach its 
targeted fluid exchange area. 

[0090] In an embodiment of the invention, catheter 1 18 
may have a larger bore, for example 4 millimeters or larg- 
er, to accommodate evacuation of exudative material that 
is highly viscous. Additionally or alternatively, catheter 
118 may have a narrower bore, for example one millim- 
eter or less, in order to provide a stream of fluid entering 
an organ with high pressure that breaks up an infectious 
nidus so that it can be more efficiently evacuated from 
the body. 

[0091] Fig. 2D illustrates still another design of balloon 
extension 122 where the one or more extensions are 
narrow with tips 156 that press a wall of vein 130 when 
balloon extensions 122 are in an expanded state. This 
alternative embodiment allows fluid movement within the 
surrounding cavity even as balloon extensions 122 are 
expanded. Narrow tips 156 possibly provide an advan- 
tage in arterial fluid exchange when catheter 1 1 8 is used 
in an artery were collateral arterial blood flow is missing 
and/or compromised and occlusion of the artery can 
cause tissue damage due to lack of blood flow. Narrow 
tips 1 56 allow blood flow to proceed even as balloon ex- 
tensions 122 are extended. 

[0092] Fig. 3 shows another embodiment of the 
present invention 300 where the extensions are one or 
more deformable extensions 312 that push walls of vein 
130 away from catheter inlet 134, removing and/or dis- 
placing blockages, for example those noted above, al- 
lowing fluid intake through catheter 118. Deformable ex- 
tensions 312 have a deformation area 340 that maintains 
one position near catheter 118 and a second position, 
away from catheter 1 18 which pushes wall of vein 130 
away from front inlet of catheter 1 34. While two end po- 
sitions are provide din some embodiments of the inven- 
tion, for example, using suitable mechanical stop son 
catheter 1 18, in other embodiments of the invention mul- 
tiple (or continuous) intermediate positions are provided, 
for example by friction between the extension layer and 
the body of the catheter or by a suitable extension handle. 
Such mechanisms for providing multiple relative axial po- 
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sitions for two sliding tubes are well known. 
[0093] Deformable extension 312 has two ends, one 
end attached to a skin flat 31 6 and a second end attached 
to a catheter flat 322. Skin flat 316 projects beyond skin 
102 so that it may be easily accessed, for example man- 
ually by an operator or by a mechanism, to move in di- 
rection 314. Catheter flat 322 is near catheter front inlet 
134 and rests against a stop 320 that, for example, is 
attached to catheter 118. When skin flat 316 moves in 
direction 314, catheter flat 322 presses against stop 320 
and pressure develops in direction 330. This results in 
deformation area 340 and deformable extension 312 ex- 
tending away from catheter 118 which pushes walls of 
vein 130 away from catheter front inlet 134, allowing fluid 
withdrawal from a body tissue. In some cases, when pres- 
sure in direction 314 on skin flat 316 is diminished, the 
pressure of wall of vein 130 on deformable area 340 in 
a direction 390 becomes unopposed by pressure in di- 
rection 330 and deformable extensions 312 move toward 
catheter 118. 

[0094] In an alternative embodiment, deformable ex- 
tensions 312 comprise an elastic material that naturally 
maintains a bent position. This embodiment may be help- 
ful in cases where, for example, there is highly resilient 
tissue surrounding deformable extension 312 and/or 
force by an operator or a mechanism may be insufficient 
to easily operate deformable extensions 312. 
[0095] In this embodiment, a locking tab 344, for ex- 
ample, is incorporated into sheath 316 external to skin 
102. Locking tab 344 presses against a notch 346, pre- 
venting movement of skin flat 316. When locking tab 344 
is moved free of notch 346, as shown in Fig. 3, deformable 
extension 31 2 automatically extends in direction 330 due 
to the action of elastic material at deformable area 340. 
To return and maintain deformable extension 312 in the 
non-expanded state, skin flat 316 is moved in direction 
348 until locking tab 344 engages notch 346. 
[0096] While deformation to the side is shown, the de- 
formation may include a forward component as well, for 
example if the distal "arm" of the extension is consider- 
ably shorter than the proximal arm thereof, or if the distal 
arm is flexible rather than rigid. 

[0097] Fig. 4 is a side elevation view 400 of catheter 
118 demonstrating multiple deformable extensions 312 
and side opening 220. The number of deformable exten- 
sions 312, for example, may be one, two or even six or 
eight. In the example shown, the extensions are formed 
by slotting a tube mounted on the outside of the catheter. 
Optionally, this tube (e.g., catheter 1 18) is coated with a 
thin elastic layer, to reduce the exposure of the blood to 
sharp angles. 

[0098] Fig. 5 is a schematic side view 500 of a catheter 
1 1 8 with resilient extensions 502 which extend away from 
catheter 1 18 and exert pressure on walls of vein 130. In 
an embodiment of the present invention, resilient exten- 
sions 502 have two ends, an extension end 522 and an 
attachment end 520. Attachment end 520 is attached to 
catheter 118. Further, resilient extensions 502 are con- 



tained within a containment sheath 504, near catheter 
1 1 8. When containment sheath 504 is pulled in a direction 
506, resilient extensions 502 are released from contain- 
ment sheath 504, and extension end 522 extends away 
5 from catheter 1 1 8, exerting pressure on the walls of vein 
130. Such a containment sheath may be used for the 
embodiment of Figs. 2-3 as well. 

[0099] Optionally, one or more resilient extensions 502 
have a catheter tip cover 530 that, when resilient exten- 
sions 502 are near catheter 1 1 8, prevent solids from fluid, 
such as blood, from building within catheter 118 and 
causing blockage of fluid exchange. As containment 
sheath 504 is pulled in direction 506, resilient extensions 
502 are released from containment sheath 504, exten- 
sion end 522 extends away from catheter 1 18 and cath- 
eter tip cover 530 is freed from catheter front inlet 1 34 to 
allow exchange of fluid. Optionally, in this and/or other 
embodiments, after removal is completed, the exten- 
sions are retracted and the catheter is sucked out (e.g., 
by connection to a vacuum source) and/or washed out 
with a clean solution (e.g., saline solution). The covering 
of the various openings may be water (blood) tight or be 
leaky, in various embodiments of the invention. 
[0100] Optionally, the one or more extensions 502 in- 
cludes a small section (not shown), for example a short 
wire, inside catheter 118, so that when the extension is 
extended, this small portion and any coagulation thereon 
extend out of the tube. Alternatively or additionally, cath- 
eter 118 may be flushed out prior to use. 
[0101] While radial deflection is shown, this is not re- 
quired in all embodiments. In an alternative embodiment, 
the extension is formed as an overtube that also caps 
inlet 134. Extending the extension, for example by axial 
or spiral advancing of the overtube, uncaps the inlet. Op- 
tionally, the over tube is apertured near its ends. Option- 
ally, these apertures align with one or more apertures 
formed in catheter 1 18, when the extensions are activat- 
ed. In another embodiment of the invention, no actual 
extension is provided, instead, by rotation of the over- 
tube, an aperture in the overtube aligns with an aperture 
in catheter 1 18, to allow flow. Effectively, the portion of 
the overtube near the aperture serves as an "extension". 
[0102] Fig. 6 illustrates catheter containment sheath 
504 with catheter front inlet 1 34 surrounded by multiple 
resilient extensions 502 that are released from contain- 
ment sheath 504. In an embodiment of the present in- 
vention, resilient extensions 502 have catheter tip covers 
530 that each partially covers catheter front inlet 134, 
and together fully cover catheter front inlet 134. This ar- 
rangement of multiple, smaller, catheter tip covers 530, 
optionally allows catheter tip to be freed of catheter tip 
covers 530 with a smaller movement of resilient exten- 
sions 502 than where there is a single, larger, catheter 
tip cover 530. This allows catheter front inlet 134 to be 
freed of catheter tip covers 530 when there is resilient 
tissue, for example, that somewhat resists movement. 
[0103] While three resilient extensions 502 are shown, 
as many as six or ten are contemplated by the invention, 
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or as few as one or two resilient extensions 502 are con- 
templated, for example varying according to the type of 
tissue, size of tissue cavity, resilience of tissue and/or 
other tissue qualities, for example noted above. Further- 
more, all resilient extensions 502 may have catheter tip 
covers 530. Additionally or alternatively, some resilient 
extensions 502, one or none may have catheter tip covers 
530. 

[0104] While an optional opening 220 is shown offset 
from extensions 502, optionally, extensions 502 selecta- 
ble uncover opening 220 when activated. 
[0105] The present invention has been described us- 
ing non-limiting detailed descriptions of embodiments 
thereof that are provided by way of example and are not 
intended to limit the scope of the invention. It should be 
understood that features and/or steps described with re- 
spect to one embodiment may be used with other em- 
bodiments and that not all embodiments of the invention 
have all of the features and/or steps shown in a particular 
figure or described with respect to one of the embodi- 
ments. Variations of embodiments described will occur 
to persons of the art. For example, the method of attach- 
ment varies, for example, being adhesive based or using 
other mechanical attachment means such as screws or 
bolts. Furthermore, the terms "comprise," "include," 
"have" and their conjugates, shall mean, when used in 
the claims, "including but not necessarily limited to." 
[0106] It is noted that some of the above described 
embodiments may describe the best mode contemplated 
by the inventors and therefore may include structure, acts 
or details of structures and acts that may not be essential 
to the invention and which are described as examples. 
Structure and acts described herein are replaceable by 
equivalents which perform the same function, even if the 
structure or acts are different, as known in the art. There- 
fore, the scope of the invention is limited only by the el- 
ements and limitations as used in the claims. 



Claims 

1. Apparatus adapted to be placed through a body tis- 
sue and implanted in a vein (130) for the purpose of 
intake of fluid through an aperture thereof, compris- 
ing: 

a hollow tube (118) defining at least one aper- 
ture; and 

at least one extension (122, 312, 502) operative 
to be at at least two positions with respect to 
said aperture, a first position near said aperture 
and a second position 

in which at least part of said extension extends away 
from said aperture, wherein if said aperture becomes 
blocked by an impediment, moving said at least one 
extension from said first position to said second po- 
sition operates to displace the impediment from said 



aperture. 

2. Apparatus according to claim 1 wherein said aper- 
ture comprises a front inlet (134) at a front end of 

5 said tube (118). 

3. Apparatus according to claim 1, wherein said aper- 
ture comprises one or more side openings (220) in 
a side of said tube (118). 

w 

4. Apparatus according to claim 1 wherein said aper- 
ture comprises at least one front inlet (1 34) at a front 
end of said tube (118) and at least one side opening 
(220) in a side of said tube (118). 

15 

5. Apparatus according to any of the preceding claims 
wherein said at least one extension is configured so 
that moving said at least one extension from said 
first position to said second position operates to dis- 

20 place an impediment which comprises an aggregate 
of solid material. 

6. Apparatus according to any of the preceding claims 
wherein said at least one extension is configured so 

25 that moving said at least one extension from said 
first position to said second position operates to dis- 
place an impediment is down-flow from said hollow 
tube (118). 

30 7. Apparatus according to any of the preceding claims 
wherein said at least one extension is configured so 
that moving said at least one extension from said 
first position to said second position operates to dis- 
place an impediment which is at least partly within 
35 said hollow tube (118). 

8. Apparatus according to any of the preceding claims 
wherein said at least one extension is configured so 
that moving said at least one extension from said 

40 first position to said second position operates to dis- 
place an impediment comprising a venous valve 
(194). 

9. Apparatus according to any of the preceding claims 
45 wherein said at least one extension is configured so 

that moving said at least one extension from said 
first position to said second position operates to dis- 
place an impediment comprising body tissue. 

so 10. Apparatus according to claim 9 wherein said body 
tissue is inflamed. 

1 1 . Apparatus of any of the preceding claims wherein 
said hollow tube (118) is adapted to be implanted in 

55 a vein and withstand unimpeded intake of fluid for a 
period of one or more weeks. 

12. Apparatus of any of the preceding claims wherein 
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said hollow tube (118) is adapted to be implanted in 
a vein and withstand unimpeded intake of fluid for a 
period of one or more months. 

1 3. Apparatus according to any of the preceding claims, 
comprising an activating mechanism. 

14. Apparatus according to claim 13 wherein said acti- 
vating mechanism causes said extensions (122, 
312, 502) to extend from said first position to said 
second position. 

15. Apparatus according to claim 13 wherein said acti- 
vating mechanism causes said extensions (122, 
312, 502) to un-extend from said second position to 
said first position. 

16. Apparatus according to claim 13 wherein said acti- 
vating mechanism comprises a locking mechanism 
(344) that, when unlocked, allows said extensions 
(122, 312., 502) to extend from said first position to 
said second position. 

1 7. Apparatus according to any of claims 1 3-1 6 wherein 
at least a portion of said activating mechanism is 
external to said body tissue. 

18. Apparatus according to any of claims 13-17 wherein 
a portion of said one or more extensions (122,312, 
502) is external to said body tissue. 

19. Apparatus according to any of claims 13-18 wherein 
the activating mechanism is manually activated. 

20. Apparatus according to any of the claims 13-18 
wherein the activating mechanism is automatically 
activated. 

21 . Apparatus according to any of the preceding claims, 
wherein said extensions are adapted so that said 
extending of said extensions (322, 312, 502) occurs 
prior to said intake of fluid. 

22. Apparatus according to any of the preceding claims 
adapted so that said extending of said extensions 
(122, 312, 502) occurs during said intake of fluid. 

23. Apparatus according to any of the preceding claims 
adapted so that said extending of said extensions 
(122, 312, 502) occurs following said intake of fluid. 

24. Apparatus according to any of the preceding claims 
adapted so that at least some extending of said ex- 
tensions (122,312, 502) takes place irrespective of 
intake of fluid. 

25. Apparatus according to any of the preceding claims 
wherein at least part of said one or more extensions 



(122, 3,12, 502)., overlaps a front end of said tube 
(1 18) when said extensions (122, 312, 502) are in a 
first position. 

5 26. Apparatus according to any of the preceding claims 
wherein said at least one aperture is covered by said 
one or more extensions (122, 312, 502) in said first 
position. 

10 27. Apparatus according to any of the preceding claims 
wherein said apertures are arranged to be covered 
in said first position. 

28. Apparatus according to any of the preceding claims 
15 wherein one or more of said tube (118) and said ex- 
tensions (122, 312, 502) comprise a material that 
prevents or retards aggregation of solids from said 
body fluid. 

20 29. Apparatus according to any of the preceding claims 
wherein one or more of said tube 118 and said ex- 
tensions (122, 312, 502) comprise a material that 
prevents or retards clot formation. 

25 30. Apparatus according to any of the preceding claims 
wherein one or more of said tube (118) and said ex- 
tensions (122, 312, 502) comprise a material that 
prevents or retards body tissue inflammatory re- 
sponse. 

30 

31. Apparatus according to any of the preceding claims 
wherein one or more of said tube (118) and said ex- 
tensions (122, 312, 502) comprise a material that 
prevents or retards bacteria colonization. 

35 

32. Apparatus according to any of the preceding claims 
wherein the one or more extensions (1 22, 31 2, 502) 
comprise expandable elements (122). 

40 33. Apparatus according to claim 32 wherein said one 
or more expandable elements (122) expand when 
filled with expansion fluid. 

34. Apparatus according to claim 33, comprising an ac- 
45 tivating mechanism including a reservoir (126) con- 
taining expansion fluid connected to said one or 
more expandable element (122) extensions. 

35. Apparatus according to any of claims 33-34 wherein 
50 said expansion fluid comprises a material that affects 

the formation of impediments and wherein said ex- 
pandable element (122) is at least partly permeable 
to said material. 

55 36. Apparatus according to any of claims 1-31 wherein 
the one or more extensions (312) comprise an ex- 
tension with a deformable area (340), 
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37. Apparatus according to claim 36, wherein when said 
deformable area (340) deforms, said extension (312) 
extends from said first position to said second posi- 
tion. 

38. Apparatus according to claim 36 or claim 37 wherein 
when said extension (312) un-extends from said sec- 
ond position to said first position, said deformable 
area (340) returns to its pre-deformed state. 

39. Apparatus according to any of claims 1-29 wherein 
the one or more extensions comprise resilient exten- 
sions (502). 

40. Apparatus according to any of claims 1 -29 or 36-39, 
comprising a sheath for selectively controlling a po- 
sition to which said extensions (102, 312, 502) ex- 
tend. 

41 . Apparatus according to claim 40, wherein when said 
at least one extension (102, 312, 502) exits distally 
from said sheath the at least one extension deflects 
radially. 

42. Apparatus according to any of claims 1 -29 or 36-39, 
comprising an extension tube of which said exten- 
sions (102, 312, 502) form a distal section, wherein 
axial distal motion of said extension tube causes said 
extensions (102,312, 502) to extend. 

43. Apparatus according to claim 42, wherein a distal 
section of said extension tube is axially fixed to a 
front of said hollow tube (118) and wherein said ex- 
tension tube is slotted. 

44. Apparatus according to any of the preceding claims, 
wherein said extensions (1 02, 31 2, 502) are adapted 
for an arm vein. 

45. Apparatus according to any of the preceding claims, 
wherein said extensions (1 02, 31 2, 502) are adapted 
for a non-vein vessel. 

46. Apparatus according to any of the preceding claims, 
wherein said positions are axially displaced. 

47. Apparatus according to any of the preceding claims, 
wherein said positions are radially displaced. 



Patentanspruche 

1. Vorrichtung, geeignet, urn durch ein Korpergewebe 
angeordnet zu werden und implantiert in einer Vene 
(130), zum Zwecke Fluid durch eine Offnung dersel- 
ben aufzunehmen, umfassend: 

einen Rohr (118), welcher mindestens eine Off- 



nung festlegt; und 

mindestens eine in mindestens zwei Positionen 
bezuglich der Offnung im Eingriff stehende Er- 
weiterung (122, 312, 502), wobei eine erste Po- 

5 sition nahe der Offnung ist und eine zweite Po- 

sition, in der sich mindestens ein Tell der Erwei- 
terung weg von der Offnung erstreckt, im Falle, 
dass die Offnung von einem Hindernis blockiert 
wird, bewirkt das Bewegen der mindestens ei- 

10 nen Erweiterung von der ersten Position in die 

zweite Position, dass das Hindernis von der Off- 
nung entfernt wird. 

2. Vorrichtung nach Anspruch 1 , wobei die Offnung ei- 
15 nen vorderen Einlass (1 34) an einem vorderen Ende 

des Rohrs (118) umfasst. 

3. Vorrichtung nach Anspruch 1 , wobei die Offnung ei- 
ne Oder mehrere seitliche Offnungen (220) an einer 

20 Seite des Rohrs (118) umfasst. 

4. Vorrichtung nach Anspruch 1, wobei die Offnung 
mindestens einen vorderen Einlass (134) an einem 
vorderen Ende des Rohrs (1 18) und mindestens eine 

25 seitliche Offnung (220) an einer Seite des Rohrs 
(118) umfasst. 

5. Vorrichtung nach einem der vorherigen Anspruche, 
wobei die mindestens eine Erweiterung so konfigu- 

30 riert ist, dass das Bewegen der mindestens einen 
Erweiterung aus der ersten Position in die zweite 
Position bewirkt, dass ein Hindernis entfernt wird, 
umfassend ein Aggregat eines Feststoffs. 

35 6. Vorrichtung nach einem der vorherigen Anspruche, 
wobei die mindestens eine Erweiterung so konfigu- 
riert ist, dass das Bewegen der mindestens einen 
Erweiterung aus der ersten Position in die zweite 
Position bewirkt, dass ein Hindernis entfernt wird, 

40 welches stromabwarts in dem hohlen Rohr(1 18)vor- 
handen ist. 

7. Vorrichtung nach einem der vorherigen Anspruche, 
wobei die mindestens eine Erweiterung so konfigu- 

45 riert ist, dass das Bewegen der mindestens einen 
Erweiterung aus der ersten Position in die zweite 
Position bewirkt, dass ein Hindernis entfernt wird, 
welches sich zumindest teilweise innerhalb des hoh- 
len Rohrs (118) befindet. 

50 

8. Vorrichtung nach einem der vorherigen Anspruche, 
wobei die mindestens eine Erweiterung so konfigu- 
riert ist, dass das Bewegen der mindestens einen 
Erweiterung aus der ersten Position in die zweite 

55 Position bewirkt, dass ein Hindernis entfernt wird, 
umfassend ein venoses Ventil (194). 

9. Vorrichtung nach einem der vorherigen Anspruche, 
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wobei die mindestens eine Erweiterung so konfigu- 
riert ist, dass das Bewegen der mindestens einen 
Erweiterung aus der ersten Position in die zweite 
Position bewirkt, dass ein Hindernis entfernt wird, 
umfassend Korpergewebe. 

10. Vorrichtung nach Anspruch 9, wobei das Korperge- 
webe entzundet ist. 

11. Vorrichtung nach einem der vorherigen Anspruche, 
wobei das hohle Rohr (118) eingerichtet ist, um in 
einer Vene implantiert zu sein und um ungehinderte 
Aufnahme eines Fluids uber einen Zeitraum von ei- 
ner oder mehreren Wochen standzuhalten. 

12. Vorrichtung nach einem der vorherigen Anspruche, 
wobei das hohle Rohr (118) eingerichtet ist, um in 
einer Vene implantiert zu sein und um ungehinderte 
Aufnahme eines Fluids uber einen Zeitraum von ei- 
nem oder mehreren Monaten standzuhalten. 

13. Vorrichtung nach einem der vorherigen Anspruche, 
wobei ein Aktivierungsmechanismus umfasst ist. 

14. Vorrichtung nach Anspruch 13, wobei der Aktivie- 
rungsmechanismus die Erweiterungen (122, 312, 
502) veranlasst, sich aus der ersten Position in die 
zweite Position auszudehnen. 

15. Vorrichtung nach Anspruch 13, wobei der Aktivie- 
rungsmechanismus die Erweiterungen (122, 312, 
502) veranlasst, sich aus der zweiten Position in die 
erste Position zuruckzuziehen. 

16. Vorrichtung nach Anspruch 13, wobei der Aktivie- 
rungsmechanismus einen Verschlussmechanismus 
(344) umfasst, welcher, wenn unverschlossen, die 
Ausdehnung der Erweiterungen (122, 312, 502) aus 
der ersten Position in die zweite Position gestattet. 

17. Vorrichtung nach einem der Anspruche 13 bis 16, 
wobei sich zumindest ein Teil des Aktivierungsme- 
chanismus aufierhalb des Korpergewebes befindet. 

18. Vorrichtung nach einem der Anspruche 13 bis 17, 
wobei sich ein Teil der einen oder mehreren Erwei- 
terungen (122, 312, 502) aufcerhalb des Korperge- 
webes befindet. 

19. Vorrichtung nach einem der Anspruche 13 bis 18, 
wobei der Aktivierungsmechanismus manuell akti- 
viert ist. 

20. Vorrichtung nach einem der Anspruche 13 bis 18, 
wobei der Aktivierungsmechanismus automatisch 
aktiviert ist. 

21. Vorrichtung nach einem der vorherigen Anspruche, 



wobei die Erweiterungen so angepasst sind, dass 
die Ausdehnung dieser Erweiterungen (122, 312, 
502) vor der Aufnahme des Fluids stattfindet. 

5 22. Vorrichtung nach einem der vorherigen Anspruche, 
derart angepasst, dass die Ausdehnung der Erwei- 
terungen (122, 312, 502) wahrend der Aufnahme 
des Fluids stattfindet. 

10 23. Vorrichtung nach einem der vorherigen Anspruche, 
derart angepasst, dass die Ausdehnung der Erwei- 
terungen (122, 312, 502) auf die Aufnahme des 
Fluids folgend stattfindet. 

is 24. Vorrichtung nach einem der vorherigen Anspruche, 
derart angepasst, dass zumindest eine gewisse 
Ausdehnung der Erweiterungen (122, 312, 502) un- 
abhSngig von einer Aufnahme des Fluids stattfindet. 

20 25. Vorrichtung nach einem der vorherigen Anspruche, 
wobei zumindest ein Teil der einen oder mehreren 
Erweiterungen (122, 312, 502) ein vorderes Ende 
des Rohrs (118) uberlappt, wenn diese Erweiterun- 
gen (122, 312, 502) in einer ersten Position sind. 

25 

26. Vorrichtung nach einem der vorherigen Anspruche, 
wobei die mindestens eine Offnung der einen oder 
mehreren Erweiterungen (122, 312, 502) in der er- 
sten Position uberdeckt ist. 

30 

27. Vorrichtung nach einem der vorherigen Anspruche, 
wobei die Offnungen derart angeordnet sind, dass 
sie in der ersten Position uberdeckt sind. 

35 28. Vorrichtung nach einem der vorherigen Anspruche, 
wobei einer oder mehrere der Rohre (118) und der 
Erweiterungen (122, 312, 502) ein Material umfas- 
sen, welches Aggregation von Feststoff aus der Kor- 
perfluid verhindert oder verzogert. 

40 

29. Vorrichtung nach einem der vorherigen Anspruche, 
wobei einer oder mehrere der Rohre (118) und der 
Erweiterungen (122, 312, 502) ein Material umfas- 
sen, welches eine Blutgerinselbildung verhindert 

45 oder verzogert. 

30. Vorrichtung nach einem der vorherigen Anspruche, 
wobei eine oder mehrere der Rohre (1 18) und der 
Erweiterungen (122, 312, 502) ein Material umfas- 

50 sen, welches die Entzundungsreaktion von Korper- 
gewebe verhindert oder verzogert. 

31. Vorrichtung nach einem der vorherigen Anspruche, 
wobei einer oder mehrere der Rohre (118) und der 

55 Erweiterungen (122, 312, 502) ein Material umfas- 
sen, welches Bakterienansiedlung verhindert oder 
verzogert. 
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32. Vorrichtung nach einem der vorherigen Ansprtiche, 
wobei die eine oder die mehreren Erweiterungen 
(122, 312, 502) ausdehnbare Elemente (122) um- 
fassen. 

33. Vorrichtung nach Anspruch 32, wobei das eine oder 
die mehreren ausdehnbaren Elemente (122) sich 
ausdehnen, wenn sie mit Expansionsfluid gefullt 
sind. 

34. Vorrichtung nach Anspruch 33, umfassend einen 
Aktivierungsmechanismus, welcher einen Vorrat 
(126) umfasst, der Expansionsfluid enthalt, der mit 
dem einen oder den mehreren ausdehnbaren Ele- 
menten (122) der Erweiterungen verbunden ist. 

35. Vorrichtung nach einem der Anspruche 33 bis 34, 
wobei das Expansionsfluid ein Material umfasst, 
welches die Bildung von Hindernissen beeinflusst 
und wobei das ausdehnbare Element (122) zumin- 
dest teilweise fur dieses Material permeabel ist. 

36. Vorrichtung nach einem der Ansprtiche 1 bis 31 , wo- 
bei die eine oder die mehreren Erweiterungen (312) 
eine Erweiterung mit einem deformierbaren Bereich 
(340) umfasst. 

37. Vorrichtung nach Anspruch 36, wobei sich die Er- 
weiterung (312) a us derersten Position indiezweite 
Position ausdehnt, wenn sich derdeformierbare Be- 
reich (340) deformiert. 

38. Vorrichtung nach Anspruch 36 oder Anspruch 37, 
wobei der deformierbare Bereich (340) in seinen ur- 
sprunglichen Zustand vor der Deformation zurtick- 
kehrt, wenn sich die Erweiterung (312) aus derzwei- 
ten Position in die erste Position zuruckzieht. 

39. Vorrichtung nach einem der Ansprtiche 1 bis 29, wo- 
bei die einen oder mehreren Erweiterungen elasti- 
sche Erweiterungen (502) umfassen. 

40. Vorrichtung nach einem der Anspruche 1 bis 29 oder 
36 bis 39, umfassend eine Hulle, um selektiv eine 
Position zu steuern, in welche sich die Erweiterun- 
gen (102, 312, 502) ausdehnen. 

41. Vorrichtung nach Anspruch 40, wobei sich die min- 
destens eine Erweiterung radial verlagert, wenn die 
mindestens eine Erweiterung (102, 312, 502) distal 
aus der Hulle ragt. 

42. Vorrichtung nach einem der Ansprtiche 1 bis 29 oder 
36 bis 39, umfassend einen Erweiterungsrohr, an 
dem die Erweiterungen (102, 312, 502) einen dista- 
len Abschnitt bilden, wobei eine axiale distale Bewe- 
gung des Erweiterungsrohrs die Erweiterungen 
(102, 312, 502) veranlasst, sich auszudehnen. 



43. Vorrichtung nach Anspruch 42, wobei ein distaler 
Abschnitt des Erweiterungsrohr axial an einer Stirn- 
seite des Rohrs (118) fixiert ist und wobei das Er- 
weiterungsrohr geschlitzt ist. 

5 

44. Vorrichtung nach einem der vorherigen Anspruche, 
wobei die Erweiterungen (102, 312, 502) geeignet 
fur eine Armvene sind. 

10 45. Vorrichtung nach einem der vorherigen Anspruche, 
wobei die Erweiterungen (102, 312, 502) geeignet 
fur ein Gefafi sind, welches keine Vene ist. 

46. Vorrichtung nach einem der vorherigen Anspruche, 
15 wobei die Positionen axial verschoben sind. 

47. Vorrichtung nach einem der vorherigen Anspruche, 
wobei die Positionen radial verschoben sind. 

20 

Revendications 

1 . Dispositif apte a etre place a travers un tissu du corps 
et implante dans une veine (103) avec pour objectif 

25 Tadmission de fluide par une ouverture de celui-ci, 
comprenant : 

un tube creux (118) definissant au moins une 
ouverture ; et 

30 au moins une extension (122, 312, 502) fonc- 

tionnant pour etre en au moins deux positions 
par rapport a ladite ouverture, une premiere po- 
sition proche de ladite ouverture et une seconde 
position dans laquelle au moins une partie de 

35 ladite extension s'etend en s'ecartant de ladite 

ouverture, dans lequel si ladite ouverture est 
obstruee par un obstacle, le deplacement de la- 
dite au moins une extension depuis ladite pre- 
miere position vers ladite seconde position fait 

40 se deplacer I'obstacle dans ladite ouverture. 

2. Dispositif selon la revendication 1 dans lequel ladite 
ouverture comprend une entree avant (134) a une 
extremite avant dudit tube (118). 

45 

3. Dispositif selon la revendication 1 , dans lequel ladite 
ouverture comprend une ou plusieurs ouvertures la- 
terals (220) dans un cote dudit tube (118). 

50 4. Dispositif selon la revendication 1 dans lequel ladite 
ouverture comprend au moins une ouverture avant 
(134) a une extremite avant dudit tube (1 18) et au 
moins une ouverture laterale (220) dans un cote du- 
dit tube (118). 

55 

5. Dispositif selon Tune quelconque des revendications 
precedentes dans lequel ladite au moins une exten- 
sion est configuree de telle sorte que le deplacement 
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de ladite au moins une extension depuis ladite pre- 
miere position vers ladite seconde position permet 
de deplacer un obstacle qui comprend un agregat 
de materiau solide. 

6. Dispositif selon I'une quelconque des revendications 
precedentes dans lequel ladite au moins une exten- 
sion est configuree de telle sorte que le deplacement 
de ladite au moins une extension depuis ladite pre- 
miere position vers ladite seconde position permet 
de deplacer un obstacle en aval dudit tube creux 
(118). 

7. Dispositif selon Tune quelconque des revendications 
precedentes dans lequel ladite au moins une exten- 
sion est configuree de telle sorte que le deplacement 
de ladite au moins une extension depuis ladite pre- 
miere position vers ladite seconde position permet 
de deplacer un obstacle qui est au moins en partie 
dans ledit tube creux (1 18). 

8. Dispositif selon Tune quelconque des revendications 
precedentes dans lequel ladite au moins une exten- 
sion est configuree de telle sorte que le deplacement 
de ladite au moins une extension depuis ladite pre- 
miere position vers ladite seconde position permet 
de deplacer un obstacle comprenant une valvule vei- 
neuse (194). 

9. Dispositif selon Tune quelconque des revendications 
precedentes dans lequel ladite au moins une exten- 
sion est configuree de telle sorte que le deplacement 
de ladite au moins une extension depuis ladite pre- 
miere position vers ladite seconde position permet 
de deplacer un obstacle comprenant du tissu corpo- 
rel. 

10. Dispositif selon la revendication 9 dans lequel ledit 
tissu corporel est inflammatoire. 

1 1 . Dispositif selon Tune quelconque des revendications 
precedentes dans lequel ledit tube creux (118) est 
adapte pour etre implante dans une veine et pour 
resistera I'admission non entravee de fluide pendant 
une periode d'une semaine ou plus. 

12. Dispositif selon Tune quelconque des revendications 
precedentes dans lequel ledit tube creux (118) est 
adapte pour etre implante dans une veine et pour 
resister a I'admission non entravee de fluide pendant 
une periode d'un mois ou plus. 

13. Dispositif selon Tune quelconque des revendications 
precedentes, comprenant un mecanisme d'activa- 
tion. 

14. Dispositif selon la revendication 13 dans lequel ledit 
mecanisme d'activation fait que lesdites extensions 



(122, 312, 502) s'etendent depuis ladite premiere 
position vers ladite seconde position. 

15. Dispositif selon la revendication 13 dans lequel ledit 
5 mecanisme d'activation fait que lesdites extensions 

(1 22, 31 2, 502) se replient de ladite seconde position 
vers ladite premiere position. 

16. Dispositif selon la revendication 13 dans lequel ledit 
io mecanisme d'activation comprend un mecanisme 

de verrouillage (344) qui, lorsqu'il est deverrouille, 
permet auxdites extensions (122, 312, 502) de 
s'etendre de ladite premiere position vers ladite se- 
conde position. 

15 

1 7. Dispositif selon I'une quelconque des revendications 
13-16 dans lequel au moins une partie dudit meca- 
nisme d'activation est externe audit tissu corporel. 

20 18. Dispositif selon I'une quelconque des revendications 
13-17 dans lequel une partie desdites une ou plu- 
sieurs extensions (122, 312, 502) est externe audit 
tissu corporel. 

25 19. Dispositif selon I'une quelconque des revendications 
13-18 dans lequel le mecanisme d'activation est ac- 
tive manuellement. 

20. Dispositif selon I'une quelconque des revendications 
30 13-18 dans lequel le mecanisme d'activation est ac- 
tive automatiquement. 

21 . Dispositif selon I'une quelconque des revendications 
precedentes, dans lequel lesdites extensions sont 

35 adaptees pour que ladite extension desdites exten- 
sions (322, 312, 502) ait lieu avant ladite admission 
de fluide. 

22. Dispositif selon I'une quelconque des revendications 
40 precedentes, adapte pour que ladite extension des- 
dites extensions (122, 312, 502) ait lieu pendant la- 
dite admission de fluide. 

23. Dispositif selon Tune quelconque des revendications 
^5 precedentes, adapte pour que ladite extension des- 
dites extensions (122, 312, 502) ait lieu apres ladite 
admission de fluide. 

24. Dispositif selon I'une quelconque des revendications 
50 precedentes, adapte pour qu'un moins une partie de 

I'extension desdites extensions (122, 312, 502) ait 
lieu independamment de I'admission de fluide. 

25. Dispositif selon I'une quelconque des revendications 
55 precedentes, dans lequel au moins une partie des- 
dites une ou plusieurs extensions (122, 312, 502) 
recouvre une extremite avant dudit tube (118) lors- 
que lesdites extensions (122, 312, 502) sont dans 
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une premiere position. 

26. Dispositif selon Tune quelconque des revendications 
precedentes, dans lequel ladite au moins uneouver- 
ture est couverte par lesdites une ou plusieurs ex- 
tensions (122, 312, 502) dans ladite premiere posi- 
tion. 

27. Dispositif selon I'une quelconque des revendications 
precedentes, dans lequel lesdites ouvertures sont 
arrangees de maniere a etre couvertes dans ladite 
premiere position. 

28. Dispositif selon Tune quelconque des revendications 
precedentes, dans lequel un ou plusieurs dudittube 
(118) et desdites extensions (122, 312, 502) com- 
prennent un materiau qui empeche ou retarde I'agre- 
gation de solides dudit fluide corporel. 

29. Dispositif selon Tune quelconque des revendications 
precedentes, dans lequel un ou plusieurs dudit tube 
(118) et desdites extensions (122, 312, 502) com- 
prennent un materiau qui empeche ou retarde la for- 
mation d'un caillot. 

30. Dispositif selon I'une quelconque des revendications 
precedentes, dans lequel un ou plusieurs dudittube 
(118) et desdites extensions (122, 312, 502) com- 
prennent un materiau qui empeche ou retarde la re- 
ponse inflammatoire du tissu corporel. 

31 . Dispositif selon I'une quelconque des revendications 
precedentes, dans lequel un ou plusieurs dudittube 
(118) et desdites extensions (122, 312, 502) com- 
prennent uh materiau qui empeche ou retarde la co- 
lonisation bacterienne. 

32. Dispositif selon I'une quelconque des revendications 
precedentes, dans lequel les une ou plusieurs ex- 
tensions (1 22, 31 2, 502) comprennent des elements 
extensibles (122). 

33. Dispositif selon la revendication 32 dans lequel les- 
dits un ou plusieurs elements extensibles (122) 
s'etendent lorsqu'ils sont remplis d'un fluide d'ex- 
pansion. 

34. Dispositif selon la revendication 33, comprenant un 
mecanisme d'activation incluant un reservoir (126) 
contenant un fluide d'expansion, connecte auxdites 
une ou plusieurs extensions d'element extensible 
(122). 

35. Dispositif selon I'une quelconque des revendications 
33-34 dans lequel ledit fluide d'expansion comprend 
un materiau qui affect e la formation d 'obstacles et 
dans lequel ledit element extensible (122) est au 
moins en partie permeable audit materiau. 



36. Dispositif selon I'une quelconque des revendications 
1-31 dans lequel les une ou plusieurs extensions 
(312) comprennent une extension presentant une 
zone deformable (340). 

5 

37. Dispositif selon la revendication 36, dans lequel lors- 
que ladite zone deformable (340) se deforme, ladite 
extension (312) s'etend depuis ladite premiere po- 
sition vers ladite seconde position. 

10 

38. Dispositif selon (a revendication 36 ou la revendica- 
tion 37 dans lequel lorsque ladite extension (312) se 
replte depuis ladite seconde position vers ladite pre- 
miere position, ladite zone deformable (340) retour- 

15 ne a I'etat pre-deforme. 

39. Dispositif selon I'une quelconque des revendications 
1-29 dans lequel les une ou plusieurs extensions 
comprennent des extensions elastiques (502). 
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40. Dispositif selon I'une quelconque des revendications 
1 -29 ou 36-39, comprenant une gaine pour controler 
selectivement une position vers laquelle lesdites ex- 
tensions (102, 312, 502) s'etendent. 

25 

41 . Dispositif selon la revendication 40, dans lequel lors- 
que ladite au moins une extension (102, 312, 502) 
sort distalement de ladite gaine, la au moins une 
extension flechit radialement. 
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42. Dispositif selon I'une quelconque des revendications 
1 -29 ou 36-39, comprenant un tube d'extension dont 
lesdites extensions (1 02, 31 2, 502) forment une sec- 
tion distale, le mouvement axial distal dudit tube 

35 d'extension faisant que lesdites extensions (102, 
312, 502) s'etendent. 

43. Dispositif selon la revendication 42, dans lequel une 
section distale dudit tube d'extension est fixee axia- 

^o lement sur une partie anterieure dudit tube creux 
(1 1 8) et dans lequel ledit tube d'extension est fendu. 

44. Dispositif selon I'une quelconque des revendications 
precedentes, dans lequel lesdites extensions (102, 

45 312, 502) sont adaptees pour une veine du bras. 

45. Dispositif selon I'une quelconque des revendications 
precedentes, dans lequel lesdites extensions (102, 
312, 502) sont adaptees pour un vaisseau autre 

so qu'une veine du bras. 

46. Dispositif selon I'une quelconque des revendications 
precedentes, dans lequel lesdites positions sont de- 
calees axialement. 
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47. Dispositif selon I'une quelconque des revendications 
precedentes, dans lequel lesdites positions sont de- 
calees radialement. 
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FIG.1A 
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FIG.1C 
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